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How much is the exchange percent of oxygen gas sand carbon dioxide 
gas between the air and the blood in the lungs? We attempted to design a 
novel experiment to determine the content of exhaled carbon dioxide. The 
carbon dioxide can be reacted with sodium hydroxide to produce a 
sodium hydroxide and sodium carbonate solution. Students challenged to 
find optimum indicators through discovery method learning for acid-base 
titrations to quantitative analysis the carbon dioxide. The titrations 
involved three equilibrium points and three end points. This study 
concludes as follows: students found that three optimum independent 
indicators used as 2nd end point detection for acid–base direct titration 
are thymol blue (relative error: -0.66%), and phenolphthalein (0.87%). 
Furthermore, students also found that six optimum dependent indicators 
used as 2nd and 3rd end point detections for acid–base differential 
titration are thymol blue and methyl red (relative error: -1.37%), thymol 
blue and methyl orange (0.04%), thymol blue and congo red (0.26%), 
phenolphthalein and methyl red (0.15%), phenolphthalein and methyl 
orange (1.57%), and phenolphthalein and congo red (1.78%).We found 
that optimum indicator chosen simply by the derivative end point 
methods is not satisfactory and successful evaluation of its feasibility is 
necessary. Evaluation of its feasibility through discussing and modifying 
is also necessary. This experiment described in this article has served as 
an excellent introduction to the use of statistical methods in analytical 
chemistry. The discussion for evaluating the indicator feasibility helps the 
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